1. Introduction. The main purpose of this note is a proof of the following theorem about the action of the 3-dimensional rotation group, 50(3), as a topological transformation group.
Theorem. If (S0(3), Cn) denotes 50(3) operating on a closed n-cell, then the orbit space Cn/S0 (3) is acyclic over the integers; that is, Hi(Cn/S0(3); Z) = 0 for i>0.
This theorem has been proved for finite groups [6] and for toral groups [5] . It might be conjectured for all compact Lie groups. We shall denote a transformation group by (G, X) and the natural map of X onto the orbit space X/G by T-.X-+X/G.
For any point xEX, we denote by HXEG the isotropy subgroup of G at xEX. The group G will be a compact Lie group. The space X is assumed to be locally compact, locally connected, finite dimensional and separable metric. We shall use the Alexander-Wallace-Spanier cohomology groups. A subscript c will denote cohomology with compact supports. The coefficient ring J will denote either the integers Z, or the integers mod 2, Z2.
2. The double coset spaces of S0(3). We shall need certain basic facts about the double coset spaces of the 3-dimensional rotation group. Lemma 1. Let NES0 (3) be the normalizer of a maximal torus 51. If HES0(3) is a closed subgroup, then the double coset space of 50(3) with respect to N and H, (S0(3)/N)/H, is described as follows: is a closed 2-cell. We may factor ir into
where P is a ramified cover, so (S0(3)/N)/H must also be a closed 2-cell.
We have, then, briefly characterized some double coset spaces of S0(3). A slice [9] KXEX is a closed connected subset of A satisfying is independent of yEKx. Thus, for an almost free transformation group (S0(3),X), every value of the map j3: X/N-*X/S0(3) is regular in the sense of Fary [8] . The map, |3: A/A->X/50(3), induces on X/S0 (3) a coefficient sheaf for each i^O, where the stalk is H'(i8_1(y); I). Since /3 is a regular map, the coefficient sheaf is locally constant. Furthermore, since Hi(S~1(y); J)=Z2 or 0 for i>0, the induced coefficient sheaf is constant. and A/A is acyclic.
This concludes the proof of the main result. In another note we shall show that C"/SO(3) is an absolute retract (AR), but this requires a more extensive investigation of local properties of C"/SO(3).
